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TITLE: Hydration of ions and cavitation rength of water a 
SOURCE: Akusticheskiy zhurnal, v. lz, “p 2, 1966, 160-166 
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ABSTRACT: The author discusses experimental data on the basis of which it is pos- 
sible to determine the forces which act on a gas bubble in water. An experimental 
measurement was made of the threshold Pressure of ultrasonic cavitation as the con- 
centration of different ions in water is varied. The cavitation far from the 
radiating surfaces in the water was produced by the procedure proposed by W. Y. 
Galloway (J. Acoust. Soc. America 1954, v. 26, no. 5, 849-857). The cavitation was 
produced at a frequency of 22.5 kes with barium titanate transducer. The experi«~ 
mental setup and Procedure are described in detail. ‘The experiments consisted essen- 
tially of determining the threshold Pressure of the cavitation as the concentration 
of the ions of ditte ent. el ee Rae inereased. The experiments show that 
introduction of Kt » Br, Cst, ", cr wv = I”. dons, which produce negative hydration, 
in distilled water decreases its cavitation strength, and that the effect depends ap- 
preciably on the gas content of the water. If ions producing positive hydration are 
introduced (Mgt, Lit, Nat) there is no effect on the cavitation strength of water. 
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It is concluded that the gas bubble in the water is acted upon not only by the hydro- 
static pressure and the surface tension, but also tension due to the Coulomb forces 
of like-charged ions. These conclusions can be reconciled with data by other workers 
The author thanks L, D. Rozenberg and V. I. Il"ichev for interest in the work and 
also V. P. Yelistratov and P. L. ‘Arkhangel 'skiy for help with the measurements. Orig 
art. has; 3 figures and 5 formulas. 
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{Fundamentals of labor protection in the machinery industry] 
Osnovy okhrany truda v mashinostroenii, Moskva, Gos.nauchno-tekhn, 
izd-vo mashinostroit.lit-ry, 1960, 208 p. 
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(Machinery industry-~Hygienic aspects) 
(Labor laws and legislation) 
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ITLE: " Determinati n_of plasma den Sitios in a metallic Apparatus by exciting high 


" Imoda oscillations." 
_ [SouRcE: Zhurnal tekhnicheskoy fiziki, v, 36, no, 4, 1966, 646-653 


roPic TAGS: plasma diagnostics, plasma density, plasma decay, microwave, resonant — 
avity, torcidal geometry. one e ae 


STRACT: . Densities of decaying plasmas in a large metallic toroidal chamber (large 


nd small radii, 60:cm and 5 em) have been measured by observing the shift of the high 
ode resonant frequencies of the. regarded as a cavity resonator. Plasma was - 
, “type guns, and there was a longitudinal 
The toroidal chamber was excited in the 8 mm 
illator whose frequency could be varied over a range 
region was selected for the measurements because 
x frequency, a good Q factor could be achieved, 
could be assumed to have the geometric value. The 
chamber with the aid of a nonconfocal open reson= 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5 


Power | 

to ong of the reflectors of the open | 

was rectified, amplified at 460 kHz 
and displayed onan oscilloscepe, é 


responding to a recognizable 
and the oscilloscope trace showed a - a 
€ resonance curve owing to the presence - 
Features of the oscilloscope trace were identified with features of 
he empty chamber resonance curve, and thus the frequency shift, and therefore the 
dasma density, was determined at different times during the decay, Plasma densities 
rom about 6 x 10 ® to 10% cm™3 were recorded both with the microwave resonance 2 
echnique and with a probe. The two methods gave concordant results for high density - 
lasmas and in weak magnetic fields, When the plasma density was low and the magnetic 
ield was strong, the densities measured with the probe were considerably lower than — 
-fthose measured with the microwave resonance technique; this discrepancy is ascribed 
‘to inaccuracy of the probe measurements under these conditions; The resonant modes 


nd the form factor of a toroidal resonator are discussed briefly in two appendices, 


1,S,Shpigel for his interest and valuable discussions, and ! 
F,XozlIov for assisting with adjustment of parts of the apparatus, 
as: .10 formulas and 5 figures,y-. +. - a q . 
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AUTHORS: Akulina, D. K.; Nechayev, ye Yr. 
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TITLE: Interferometer system using an electronic phase shifter for ; 
the measurement of rapid phase variation in the microwave band '° 
SOURCE: Diagnostika plazmy* (Plasma diagnostics); sb. statey. Mos- 

: cow, Gosatomizdat, 1963, 78-85 ° . 


- TOPIC TAGS: microwave plasma, phase shifter, electromagnetic inter- 
ference, plasm& deneteys. electron density , 
ABSTRACT: In view of some shortcomings of the Wharton scheme for: 
interferometric determination of the change ‘in phase of a microwave 
signal passing through a plasma (University of California Radiation 

‘Lab. Report UCRI+4836, September 1957), a different interferometer . 
scheme is proposed using an electronic phase shifter first suggested 
by V. P. Ty*chinskiy (Radiotekhnika i elektronika v. 1, 12, 1525, 
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1956 and v. 3, 9, 1182, 1958). Among the advantages claimed for this 
interferometer version is the possibility of using any type of micro- 
wave generator (such as a magnetron), the elimination of the losses 
occurring in long lines, additional amplification of the microwave 
‘signal, and increased speed. The variation in plasma density can be 
calculated from the known orange in the phase of the signal, using 
the formula 


nb (8)4) 


_where d -- plasma diameter, A +- wave length, ep -- critical con- 


centration at which the microwave signal does not pass through the 
plasma ( 3.12 x 10729 w2, where wm is the signal frequency). 

The seicheok was testes =e ®@ plasma jet 3=-5 om in diameter and 
an electron density 1012 The phase deviation amounted to an 
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and the lifetime of the plasma was 30-—50 psec. Orig. art. has: 7 
figures and 1 formula. —~ a; ee 
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AUTHORS: § Akulina, D.K., Akhmanov, S.A., Gvozdover, S.D., 
Gorshkov, A.S, and Trofimenko, I,T. 


TITLE: Parametric Phenomena in Wave Systems With Long Electron 
Beams 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No,10, 
Pp .1736-1739 hte 


TEXT: The phenomenon of parametric regeneration which was first 
investigated by L,I.Mandel'shtam and his associates (Ref.1) in 

systems with lumped’ constants may also occur in wave systems 

(Ref.2). The considerable interest in wave systems with 

modulated parameters is due to the prospects of building stable 
amplifiers and frequency converters with a very wide band which are ( 
simple to tune and are unidirectional, In principle, it is 

possible to obtain in the wave systems noine characteristics which 

are the same as those obtained in parametric circuit amplifiers, 

One of the possible variants of wave systems with medulated ; x 
parameters are wave systems with long electron streams. First, a 
freely drifting beam of electrons represents a form of transmission 
line; modulation of the current density by a strong pump signal is 
Card 1/5 
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analogous to some extent to the modulation of the distributed 
parameters of a transmission line (Ref.3 and 4), Another 
example of a waveguide system in which the modulation of the 
density of the electron beam can lead to parametric effects is a 
system consisting of a beam of electrons linked with a delay 
system, Wave systems with long electron beams are at present one 
of the most suitable fields for studying parametric phenomena in 
wave systems, since it is difficult to produce purely 
distributed wave systems with semiconductors and ferrites, In 
this paper the results are briefly described of experiments on 
parametric amplification and transformation of the frequency in 
wave systems with long electron beams in which the interaction 
of the electrons with the high frequency field in the 
longitudinal direction is utilized (see also earlier work 

the authors, Ref.5 and 6). The experiments were made in 
centimetre (f, % 3000 - 3500 Mc/s, frequency of fy * 6000 

and the decimetre (ft, 2 1000 ~ 1800 Mc/s, fy @ 3000 - 3500 


: 4, ranges. In the experimental set-up both the pump source 


signal were introduced into the electron beam by means of sections 
-of helical lines, The main beam of the electrons first passed 
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through the first helix in which it was modulated by the pump 
Signal and then into the second part of the tube where it 
interacted with the signal. The interaction was realized either 
in a drift tube (for feeding in and for extracting the signal, 
small sections of helical lines were used) or in the helical line, 
The power of the pump signal at the input and the output of the 
first helix was monitored; measures were provided for filtering 
the pump signal on the indicating apparatus, The block 
schematic is given. The parametric amplification was clearly 


observed in systems of both types for powers of the pump source 
varying between 200 pW and 1W. A common feature was the ver 


wide band of the parametric amplification, Thus, in the 
decimetre range, the amplification was in a band of about 500 to 
600 Mc/s with very little change in the gain for the band of the 
pump source of 200 to 300 Mc/s. In conclusion, the following is 
stated, Parametric amplification in wave systems with electron 
beams extends over a very wide band; for pump signal powers of 
10 to 100 mW in systems with lengths not exceeding the dimensions 
of ordinary TWT, a real gain of about 20 db and more can be 
achieved. Comparison of the experimental data with results of 
Card 3/5 
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calculations by W.Loisell and C.Quate (Ref.3 and 8) shows that the 
theory does not adequately explain the observed phenomenon, 
Firstly, disregarding of the combination frequencies is not 
justified and, secondly, various phenomena, as for instance the 
non-monotonic relationship between the coefficient of parametric 
amplification and the power of the pump source etc, are not 
explained by the work of Loisell. On the other hand, a number of 
experimental facts are in qualitative agreement with the theory} 
for instance, the selective properties of the investigated systems, 
the dependence of the coefficient of parametric amplification on 
the voltage of the beam for systems with a beam and a delay line, 
In the investigations described, no special measures were taken 

., for picking up the noise energy; the minimum noise coefficient 

' of the systems investigated was at the level of the noise of the 
appropriate travelling wave tubes, Even in their present state 
electron wave parametric systems may be of interest from the point 
of view of wide band mixing and division of frequencies, 4 
Acknowledgments are expressed to A.S.Tager for his comments on the 
results and to V.G.Dmitriyev and A.A.Ovsyannikov for their > 
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Significance of dynamic and vectrocardiographic investigations. 
Klin. med., Moskva 29 no.8:h4-50 Ang 51. (CLML 20:11) 
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Radio 12, page hy ‘Dee 195k, 


A pulse synchioni zation soctea ‘used. ce the ‘author in a televiaion re- a 


ceiver of his own design, exhibited at the Moscow Exhibition of Radio~ | 


Amateurs, is presented. The synchronizing pulses are separated by. means 
of germanium diodes. Four diodes are used and the functions of each of. 
these diodes, assembled in a ‘system ‘together with two oe ae are ex-_ 


pesnese Circuit diagram, 
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Porfodicel  $ Dok, AN SSSR 98/1, 159-162, Sep 1, 1954 


-. Abstract A method ‘used in determing the equivalent force of the mechanical 
: “yn ‘processes connected with cardiac activity and blood circulation 
dn vessels of the human body is described, Cardiohemodynamograms 
showing the cycles of healthy human hearts in various positions 
‘of the cy are included, One USSR reference (1952 and ae 
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electronic model of electric activity of heart (Rus )) 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5" 


AS NERC DREARY GEIS BT Ree CEN CA Ne ee tere EE ree 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5 


AUTHOR: Alniinichey 1 


TITLE: 4 2-D Oscilloscope (TIzekhmernyy ostsilloskop) 
PERIODICAL: Radio, 1958, Nr 10, pp 27-30 (USSR) 


ABSTRACT: The author is the creatcr of the vyeetorelectrocardicscone, 
and has now perfected an instrument, which he has named “a 
3.D oscilloscope", which records three projections of the 
electrocardicgram on the screen simultaneously. The konitet 
po delam izobreteriy + otkrytiy pri Sovete Finistrov SSSR 
{Committee for Affairs Concerned with Inventions and Discoveries 
of the Council of Ministers of the USSH) has granted the author 
an author's certificate for this instrument and recommended 
it to the Health Hinistry of the USSR “for industrial re~ 
alization". It was first demonstrated publicly at the 15th 
All-Union Radio Exhibition. The instrument is designed for 
the simultaneous registration on one screen of three pro- 
cesses, with scanning in times besides this it can also re- 
cord three spatial projections of yectorcardiograus simulta- 
neously oh ene screen, and thus give a geo illustration of 
their natural interdependency. An clectrenic pean ie “split”, 
jee. fixed in turn on three definite points on the screen, 

Card 1/2 by a special switching device; while the beam is being 
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A 3-D Oscilloscope S0V/107-58-10--26/55 
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switched cver the tube is cut off. at the moment when the 
beam is on any one of these points it is guided by one of the 
three electrical signals corresponding to the biocurrents of 
the heart. The auther gives a detailed descripticn of the 
working of this instrument, which has 36 valves, 16 semi- 
conductor diodes, is housed in a metal case 32 x 25 x 44 cm, 
and weighs (without the photocamera) 17 kgs. 

There are 2 circuit diagrams and 1 illustration. 
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(4) SOV/107-59-3-19/52 
AUTHOR: Akulinichev, I., Physician - Radio Amateur 
inp ee 


TITLE: Serving the Health of Men (Na sluzhbe zdorov’ya 
cheloveka 


PERIODICAL: Radio, 1959, Nr 3, P 21 (USSR) 


ABSTRACT: The author points out the importance of local DOSAAF 
radio clubs for the creative work of radio amateurSe 
j n vectorelectrocardio- 
which can 
show 
with a long afterglow. 
produced in cooperation with engineers 
eksperimental’noy meditsinskoy apparatury—EMA (Plant 
for Experimental Medical Apparatus - EMA), Three 
models of the vectorcardioscope were created in re- 
the USSR and the So- 
viet bloc are using it by now. There are other in- 
Card 1/2 struments in which two or even four electron-ray tubes 
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AKULINICHEV, I,T.; BABSKIY, Ye.Bo3 GEL'SHTEYN, GoGo; LAKUNIN, N,Bo3 
MOSKALENKO, GoVe3 PETROV, G.Mo§ USHAKOV, V.Bo 


~Gandieeyelography, Biofizika 4 no. 4:490-495 1596 (MIRA 14:4) 


1. Nauchno~issledovatel'skiy institut schetnogo mashinostroyeniyas 
Institut grudnoy Khirurgii AMN SSSR i Institut normal'noy 1 
patologicheskoy fiziologii AMN SSSR, Moskva. 

(ELECTROCARDIOGRAPHY ) 
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AKULINICHEY, I.T.; BABSKIY, Ye,B,; GEL'SHTEYN, G.G.; PETROV, G.M.; 


aan rrr res 
SKACHKOVA, A.I.; UTEY, 'N. I,; USHAKOV, ‘VB. 


Reproduction of the electrocardiogram by an electronic model system, 
Biofizika 4 no.5:589~594 '59. (MIRA 1436) 


| : 
1, Iz otdela elektromodelirovaniya Nauchno-issledovatel'skogo 
instituta schetnogo mashinostroyeniya, Instituta grudnoy khirurgii 
AMN SSSR i laboratorii kKlinicheskoy fiziologii Instituta normal 'noy 
i patologicheskoy fiziologii AMN SSSR, Moskva. 
(ELECTROCARDIOGRAPHY) 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5 


OES a Dssingen ne: Ay 


AKULINICHEV, Ivan Timofeyevich; KYANDZHUNTSEVA, E.A., red.; ZUYEVA, 
mae is 9 tekhn. red. 


[Practical problems in vectorcardioscopy] Praktichaskie vop~ 


dioskopii.e Moskva, Medgiz, 1960, 213 p. 
rosy vektorkardioskop ; ’ vara 


(VECTORCARDIOGRAPHY ) 
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AKULINICHEV, I., vrach. 
a 
A physicians word about television. Radio no.3:39 Mr '60. 
(MIRA 13:6) 


(Television) 
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<-AKULINIGHEV, I. 


Cooperation of physicians and engineers, NTO 2 no.6:36-37 Je '60. 
(MIRA 14:2) 
1. Zanestitel’ predsedatelya sektsii meditsinskoy radioelektroniki 
TSentral 'nogo Prayleniya penne een ehieakoge obshchestva imeni 
A.S.Popova. WM ORL IE (AU Se0 Wel. Tee. vets ry t 
(Blectronics in medicine) owt 
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AKULINICHEV, I., vrach 


jes and space medicine. Vest. Vozd. Fl. nos9s95-97 
ey sya cs sp (MERA 1311 ) 


(Space medicine) 
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__-ARKULINICHEV,—Ivan-Timofeyeyich; TROITSKIY, L.V., red.; VORONIN, 
K.P,, tekhn, red. 


{Television receiver for radio amateurs] Liubitel'skii 
televizor, Izd.2. Moskva, Gosenergoizdat, 1962. 55 p. : 
(Massovaia radio biblioteka, no.391) (MIRA 16:5) 

(Television—Receivers and reception) 
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AKULINICHEY, I. [Akulinychev, I.], kand, med. nauk; AGADZHANYAN, M., 
eee deand med, nauk 


Space biotelemetry, Znan, ta pratsia no.3:14-15 Mr '62, 
(MIRA 16:7) 


(Aerospace telemetry) 
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: LOSE : 
-  8/029/62/000/009/001/002 
AT4000 ata, 4312. -  9037/D113 
AUTHORS: Agadzhanyan, K., Candidate of Medical Sciences and Alulinicheyv, l., 


voctor of Miedical sciences 
fl fhe: 3pace biotclemctry 
PARTODICAL: Tekhnika molodezhi, no.-9, 1962, 25 = 26 


Text: The physical principles of biotelexctry aid various types of biotclemetric 
equip.ient are described. Particular reference is made to the equipiient used for 
recording; trancmitting and storing information on the physical condition of 
astronauts Popovich and Nikolayey during their recent group-concerted, flight, - 
During this flight, several physical parameters were, simultaneously recorded; 
special silver electrodes used for this purpose are described. Spaceships 
"Yostok-3" and "Vostok-4" were equipped with a device for recording all data‘ 
during descciit aid an independent unit for registering the astronauts! pulse 

and respiration after departure from the cabin. ‘here are 4 figures and 1 table. 


Card 1/1 
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"AUTHORS : - Agadzhanyan, N.A., Akulinichev, I.7., Zazykin, K.P. 


Maksimov, ‘D.G. 


TITLE: A method of fixation of sreetesics for the recording | 
zs : of the. electrocardiogram during human space cone 


“SOURCE : | Problemy kosmicheskoy -biologii. v.l. Ed. by 
N.M,Sisakyan. Moscow, Izd-vo AN SSSR, 1962, 451- hig 


TEXT: Types’ of electrodes for recording the electrocardiocgram 
during space flights and methods of attaching them to the body. 


were studied by the authors in experiments carried out on 


themselves and on 12 volunteers. Silver discs, 10 to 20 mm in 
‘diameter and 0.3 to 0.5 mam thick, gave good electrical contact . 
. with the least irritation to. the skin, The edges were rounded . 
_-and the undersurface was cupped in order to retain a layer of 


-. conducting paste, This consisted generally of sodium chloride, 


Glycerol, lanoline and antiseptics and was best applied as a 
liquid layer to the skin and as a semisolid layer to the electrode. 
The electrodes were attached to the chest either by a covering of 

: gauze which was fixed in position with Slue, or by means of an 
~~ Card. 1/3. 
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“respective flights of Gagarin ‘and Titov. During the first few | -: 
-. days after attachment the interelectrode resistance ranged from... 
_ 5000 to 40000 ohms; after 10 to 14 days the resistance had risen * | 
-5 to 7-fold. There are 4:-figures and 2 tables. oe eis 


"elastic harnéss,. These: 2 inethods of fixation were used in the. 
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_AKULINIGHEY, I., doktor med, nauk; BAYEVSKIY, R., kand, med, nauk 


Automatic processing of medical information, Radio no.7:23~24 
Jl '63. (MIRA 16:7) 


(Electronic data processing—Medicine) 
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ACCESSION NR; AT4042642 $/0000/63/000/000/0006/ 0008 


‘AUTHOR: Akulinichev, I. T.; Bayevskiy, R, M,; Belay, V. Ye. Vasil'yev, — 
‘P, V.; Gazenko, O, G.; Kakurin, L. 1; Kotovskaya, A, R.; Maksimov, D, 
.G.; Mikhaylovskiy, G. P.; Yazdovskiy, V. 1. 


‘TITLE: Results of physiological investigations aboard the "Vosfok-3" and 
“"Vostok-4" spaceships 


SOURCE:  Konferentsiya po aviatsionnoy i kosmicheskoy. meditsine, 1963, 
Aviatsionnaya i kosmicheskaya meditsina (Aviation and space medicine); 
materialy* konferentsii, Moscow, 1963, 6-8 


TOPIC TAGS; biomedical monitoring, electrooculogram, pneumogram/Vostok-3, 
Vostok-4, EEG, EKG — 


ABSTRACT: A number of physiological indices were monitored during the 

tandem spaceflights of Nikolayev and Popovich (Vostok-3 and Vostok-4), New 
procedures used for the first time on these flights and improvements of exist- 
ing equipment yielded a great deal of physiological information, Weightless- ; 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5 


np Nyewengs ScHbeS SemEaE: 


ACCESSION NR: AT4042642 
ness had no noticeable effect on the functional state of the CNS in either cos- | 
monaut, as evaluated on the basis of performance of various tasks, EEG's \ 
showed a dominance af comparatively high-amplitude rhythms with a frequency j 
of 5 to 7 cps, similar to those observed in athletes after intense physical 
exertion, during the first hours of weightlessness, Later a gradual shift 
toward beta-rhythms with a reduced mean amplitude of EEG biopotentials 7 
occurred, Heightened emotional stress in the first hours of flight and before : 
reentry was reflected in decreased electrical resistance of the cortex, 
Functional stability of the higher involuntary nervous centers is indicated by 
the maintenance of normal daily variation of cortical resistance--higher at 
night, lower during the daytime--during the rest of the flights, .EOG's 
(electrooculograms) were used as an index of the functional state of the : 
‘vestibular apparatus, Asymmetries in oculomotor reaction, which could have - 
indicated disturbances of the vestibular centers, were not observed in either 
cosmonaut, Vestibular tests not supplemented by EOG's also failed to yield 
any evidence of vestibular disturbance, Oculomotor activity was also used 
as an index of general and motor activity, Variations in oculomotor activity 


had a phase character, At the beginning of the flight Nikolayev, and to 
Cord 2/5 = 


1 
é 


ee ae : 
fiw ce is Ue 
_— + SO he mete. oh 
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- ACCESSION NR; AT4042642 


a lesser degree Popovich, showed an increase of oculomotor activity up to 4 
to 6 eye movements per second, Eye movements of an uncoordinated character, 
- of both large and small amplitude, were recorded, On the 6th and 7th orbits 
: eye movement fell off, and later EOG's show periodic increases and decreases 
-in oculomotor activity, Toward the end of the flight a second stable increase’ 
in oculomotor activity occurred, but its level was lower than at the beginning 
of the flight, Cardiac activity was monitored by EKG's (using chest leads), 
. Increased pulse rates (from 98 to 112 for Nikolayev, and from 94 to 136 for 
Popovich) occurred immediately before launch, with corresponding shortening 
‘of the PQ and QT intervals. EKG changes during the powered-flight phase 
‘were similar to those observed in ground experiments with centrifuging. The 
maximum pulse rate during the first minute of flight was 136 for Nikolayev and 
132 for Popovich, Normalization of pulse rates to the rates observed 4 hr 
‘ before launch took place on Nikolayev's 6th and 7th orbit and on Popovich's 
. 3rd to 4th orbit, Normalization of pulse to initial rates took 5 to 10 min dur- 
tests. No IKG changes indicating disturbances of automatism, excitability, or — 
| conductivity were observed, In flight Popovich registered 3 separate extra - 


_ ord. B/B = 
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" systoles; this had also occurred during training tests. The character of daily 

variation of cardiac activity remained unchanged. Przumographic data revealed 

+ no respiratory irregularities. Some increase in respiration rate was noted 

4 during the powered-flight phase; this had also been observed during centrifuge 

‘ tests, No pathological change in physiological functions of either cosmonaut 
! was observed during flight. During the powered-flight phase, functional shifts . 
' similar to those observed during centrifuge tests occurred. Definite changes. | 

: in the functional state of various physiological systems took place during the. - 

first hours of orbital flight, as indicated by the inhibition of pulse-rate norm-: . 

: alization and the character of EEG and cortical resistance changes. Changes | 

in the’ character of EEG's during prolonged (3 to 4 days) weightlessnes in- | 

' dicate shifts in the interaction of excitation-inhibition processes in the higher 

‘ levels of the CNS, However, the mental activity and neuro-regulatory ie” 
functions of the cosmonauts remained at a high level. ae 


- ASSOCIATION: none 
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err een ae TESA rrr oS ER 


- AUTHOR: Akulinichev, I. Tey Bayevekiy, R. Mes Denisov, Y. G3 Tandowekiy,_ ve a 


oe ‘TITLE: Biotelenoter systems in astronautios eae 
+ Biotelenstor systens in ; 
‘CITED SOURCE: Sb._- Raddotelonetriya v fiatol,. 4 nied. y sverdlovek, 1963, to-13_ 
TOPIC TAGS: Dhotelzneter. peter {f ” 


as TRANSLATION : The biotelemeter nonitaring: of: many~day ’ astronatio fignts: is based. 
“| ona continuous presence of all sensors and electrodes on the astronaut during .- 
- “| the flight and on an automatic control of the shipborne equipment. Eighteen. 

. | parameters were investigated: electrocardiogram, pneumogram, electric myogram, —~ 
“| pody temperature, photocardiogram, air pressure, air humidity, air temperate, as 
8 content, CO, content, etc. TV observation, radiocommnication, and cosmic= ~ 

| vadiation monitoring were added to the above measurements. It is believed that =. 
“. | the medtcalemonitoring biotelemeter systems will be developed on the basis of 
3 dynamic telemetry and automatic. fdas of tween! L pera tere iar wy 


Ie Card 118 Ne oe 
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ACCESSION BR: 
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"| detachable sensors and electrodes and also on the basis of biological indicatd 


: 7 


“. < | Use of ingrown telemeter systems is planned, In the future, medical monitoring 

will be needed during the landing’ on the planets.Apparently;*a long-distance" 
dynamic telemetry consisting of a radic link, astronaut suit, ship will be used, - 
The use of biotelemstry is expected in the systems of astronaut radio link 
intentional and spontaneous biological controle, = 9 
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AKULINICHEV, I. T. 


"Engineering psychological problems." 


report submitted for 15th Intl Astronautical Cong, Warsaw, 7-12 Sep 6h. 
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AKULINICHEV,.Ivan-Timofeyevich; BAYEVSKIY, Roman Markovich; 
vnc" TATXKIN, Konstantin Pavlovich; FREYDEL', Vladimir 
Rafailovich; KLEVTSOV, M.1., red.; LARIONOV, G.Ye., tekhn.red. 


[Radio electronics in space medicine] Radioelektronika v kos- 
micheskoi meditsine. Moskva, Izd-vo "Energiia," 1964. 43 p. 
(Massovaia radiobiblioteka, no.505). (MIRA 17:4) 
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: 'AUTHOR: Akulinichev, |. T- (Noscow); Bayevskiy, Re He (Moscow) 
va Amul alcnevs fe 
4 iTITLE: Use of radiotelemetry In space medicine 
ou é 
"SOURCE: AHN SSSR. Vestnik, no. 2, 1964, 60-66 


i 

: \ ‘ 

“TOPIC TAGS: radiotelemetry, cosmonaut, Nikolayev, orbital flight, electrocardio- 
‘graphy, Vostok 3, Vostok & — : | 

i 

t. 

| 


ABSTRACT: A sketchy review of the latest experiments in space medicine is given 
iin the light of modern space communication techniques. Future concelvable paths 
/of the development and perfection of these tests are discussed. Those tests ale | 

- ready conducted, particularly Nikolayev's orbital flight, are described In detail. ; 
“The following Soviet studies and achievements are mentioned: electrodes which can: 

remain fixed for’3-5 days on the spaceman's body without impeding his activity or j 
inritating him, thus providing a quality EKG record; a simultaneous monitoring of 

two parameters over a single telemetric channel; the development, adjustment, and 

refinement of compact, multichannel, highly sensitive and dependable telemetric 

bio- and physiological testing equipment. The Vostok-3 and -4 cockpit physiologl'=\---- 
- cal equipment is specified in minute detail; samples of Nikolayev's test data are | 
‘ . : 
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given: and Naess are made for data processing techniques. Orige art. has; 
4 figures. 4 
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_AROLINIOHEY 5 185 ANORENE 2-2. RG, 5 ZAZYKIN, KPa KLIMENTOV, Yu.F.; 
MAKSIMOV, D.G.; MERKUSHKIN, Yu.G.; MONAKHOV, A.V.; PETROV, A.P.; 
RYABCHENKOV, A.D.; SAZONOV, N.P. $ UTYAMYSHEV, R.i.; FREYDEL', V.R 
KHIL'KEVICH, B.G.; SHADRINTSEV, I.S.; SHEVANDINA, $.B,; ESAULOV, 

N.G.; YAZDOVSKIY, V.1, 


R.3 


Method and means of medical and biological studies ina space 
flight. Probl. kosm, biol. 3:130-144 '64, (MIRA 17:6) 
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Use of radiotelemetry in space medicine. Vest, AMN SSSR 19 no 2: 
60-66 '64. (MIRA 18:1) 
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AUTHOR: Atulinichey, i. J.; Ba ski he 


TITLE: Conditions of sioiaieed space flight | 
Wet ee, ke jes 
SOURCE: Aviatsiya | kdsmonavt | ka? ad VW, ae 33-36 = 


TOPIC TAGS: prolonged Isolation, prolonged space Flight, interplanetary flight, 
“rate medicine. space btlotagy 
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(Second group space flight and some results of the Soviet 
astronauts! flights on "Vostok" ships; scientific results of 
medical and biological research conducted during the second 
group space flight] Vtoroi gruppovoi kosmicheskii polet i neko- 
torye itogi poletov sovetskikh kosmonavtov na korabliakh 
"Vostok"; nauchnye rezul'taty medikobiologicheskikh issledovanii, 
provedennykh vo vremia vtorogo gruppovogo kosmicheskogo poleta. 
Moskva, Nauka, 1965. 277 p. (MIRA 18:6) 
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| TITLES Some resulte of monitoring the medical condition of P. I. 
“Belyayev and A. A, Leonov during training and during orbital flight 
Rite & . Be 


: SOURCE: Kosmicheskiye iesledovaniya, ve 4, mo. 2, 1966, 311-319 
|}. TOPIC’ TAGS: manned spaceflight, cosmonaut training, pressure chamber, 
‘human physiology, EVA / Voskhod-2. are aed 


ABSTRACT: Training data. for Leonov and Belyayev were compared with 
|. data from the Voskhod-2\flight. The cosmonauts were trained for _ 
. :} ¥arefied atmosphere conditions by sequential exposure to pressure” © 
|) chamber altitudes of 5, 10, and 32——37 km. At an altituce of 5 km, 
‘| neither cosmonaut required high altitude equipment or supplementary 
oxygen. At an altitude of 10 km, they breathed pure oxygen. Ina 
rarefied atmosphere of 32-—-37.km, the cosmonauts wore suits analogous 
to those used on the Voskhod=2 flight. Flight systém sensors and a 
‘ ptationary electrophysiological recorder were used, Pulse rate, 
ed See ES . \ . 2 . . ¢ > * 
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sensors on the cosmonaut. — 
1 = Individual system of electrode . |: 
and sensor positioning; 2 --ohmic , | 

.- respiration sensor; 3 ~ contact... 
‘respiration sensor; 4, 5.- EKG 
electrodes; 6 - ground; 7 ~.E0G - 


electrodes; 8 - body temperature: -: | 

sensor (submuscular atea, Leonov - 
only); 9 = SCG sensors 10, Alem | 
detachable terminals; 12 - lacing. —— 
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| Fig. 4. Belyayev's EXG's when. {| 
'. tehearsing the flight program 

in the. apececeats mockup veREES: 
' cise no, 2, 37 km) 


i 12.26 ~ normal condition; 42, 56 -. 

~ dnetrument check; 13,29 = prior ' 
‘to Leonov's entrance into the. 
pressure lock; 13,36 = opening 
the cabin hatch; 14,17 ~ ime 
tation of the egress; 14.53: = 
Leonov's return to the cabin; 
15,11 - after the egress program 

. and. normalization of suit 

rn preseure a, 8 me 
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12,34 « normal condition; 12.56 -~. 
instrument check; 13.29 - prior 
to entering the pressure lock; . 
13,36 - opening the cabin hatch 
14,17 ~ imitation of egress; 
. 14,53 - return to the cabin;.. 7 
14,57 = closing the cabin hatch; 
14.59 - instrument check; 15,11 = 
after returning to the seat and 
normalizing suit ‘pressure . 
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respiration rate, and EKG's were recorded along with visual (TV)- ae 
observations, Two-way radio. communication was maintained. A space= | 
craft mockup was used to test two series of exercises. In the first 
exercise, the cosmonauts rehearsed the program involving the ‘movement 
| o£ Leonov into the pressure lock under normal atmospheric conditions. | 
-| The second exercise entailed the same regimen at an altitude of 37 km. 
-|-A- diagram of the sensors used is shown in Fig. 1. Results of the tests) : 
| .are given in Figs. 2-—5 and Table 1. ‘All Voskhod=2 systems and the. |. 
newly designed suit used for Leonov's: EVA functioned normally both =. | . Bait 
“|. during the training program.and the flight itself. During training and, -. 
the Voskhod=2 flight, the pressurization and egress program caused - eae 
accelerated pulse and respiration rates and functional EKG variations 
ott dn both cosmonauts. These were attributed to emotional stress, and in 
5 _ Leonov's case, physical strain. The training program was judged to be | 
>) fully applicable to the Voskhod=2 program. . Orig. art. hass. Ll table: 3 
“| and 5 figures. - eer. een on 22: fep)i . 
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“TITLES Some data from electrophysiological investigations conducted on the crow 
of the Noskhod-2* during spaceflight (Paper prosented at the Conference on Problems 
of Space Medicine hold in Moscow from 24-27 May 1966) 


SOURCE: Konferontsiya po problemam kosmicheskoy meditsiny, 1966. Problemy - 
kosmicheskoy meditsiny. (Froblems of space medicine); materialy konferentsil, 
Moscow, 1966, 18-19 “3 . 


TOPIC TAGS: space physiology, manned space flight, Leonovy, extravehicular 
activity, cardiology, cardiovascular system, electrooculogram, eloctrocardiogram, 
body temperature, electrophysiology, respiration, heart rate / VYoskhod«2 
[ Electrocardiograms, ‘pnéumograms, seigmocardiograms, and 
electro-oculograms were registered on the Voskhod-2 cosmonauts, 
‘Belyayev and Leonov. In addition, Leonov' s body temperature was 
| measured. After the spaceship attained orbit, the frequency of cardiac 
g.increase and to exceed the levels registered _ 
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}auring active acceleratin, These changes in pulse rate were due to the | 
preparations for Leonov! 8 EVA, During EVA, their heart rates 4 
reached the maximums of 129 and 162 beats/min. By the third orbit, ar 
the heart rate and respiration frequencies of the two cosmonauts became * 
normal, equaling prelaunch magnitude. Further changes were com~- \ 
_|parable to those noted in preceding flights. The lowest heart rates were;!. = ss 
recorded during the seventh orbit. .From the thirteenth to the eighteenth 
orbit there was a gradual increase in the rate of cardiac contractions ~ i 
(86—l1l) and an increase in respiration rate up to 18—20 cycles/min, + 
which was related to the performance of a series of tasks according : 
‘to the program, and to the emotional strain induced by preparation’ for 
manual re-entry. Dyin tune Fe. 7 ie Baa ene 
Analysis of the EKG indicated -that the significance of the Q—T and 
*R—R intervals in both cosmonauts corresponded to changes in frequency -°. 
‘of the heart rate. The lability of the Q—T coefficient was higher at the < 
beginning and end of the flight in both cosmonauts and diminished noticeably ~ 
‘during the middle of the flight, The same was observed in relation to the | 
amplitude of the EKG peaks. The duration of the mechanical systole in i 
‘|'general followed changes in pulse rate from the third to the sixteenth : 
orbit; the duration of Leonov! mechanioal systole varied from 0,320, 35}. 
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sec, During the 17th and 18th orbits, the duration of the mechanical 
systole diminished to 0, 29-0. 27 sec simultaneously with an increase in a 
the pulse rate. Electromechanical lag was determined only in Leonov 1. 
‘and during various times of the flight varied from 0. 02—0. 06 sec. ; 


oH Oculomotor activity during the first two orbits rose in both cosmonauts 
-_|to 105—111 movements/min, - During the third and fourth orbits the number ! 
ied within relatively . 

1 


| ot oculomotor reactions diminished and after that vari 

low limits: 10—40 movements/min. The dynamics of the electro-oculogram 

corresponded to changes in the pulse and respiration frequency and , 

reflected, apparently, the ‘general condition of the cosmonauts. An 

analysis of the amplitudes and the curve of the EOG indicated that eye 

movements in the cosmonauts were rather symmetrical during the cotise : 
A : ett 


duration of the flight. 7“""4" 
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_ Leonov! s armpit temperature varied during the flight from 35-—37. 6 C., 
The higher temperatures were recorded during the 2nd, 16th, and the ‘ 
17th orbits. This can be explained by emotional, strain_and performance 
of physical tasks by the cosmonaut.’ /. A. Noe 223 ATD Report 66-116 ; 
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TITLE: Some data on the condition of cosmonauts during the flight of the Voskhod-1 
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ABSTRACT: A diagram of the biomedical monitoring parameters and some results of a 
further statistical analysis of the Voskhod-l flight are presented in the following 
figures and tables. As in other discussions of this flight, the general conclusion: 
was that none of the observed physiological shifts were of a pathological nature, and 
therefore, were reversible. The most significant finding of the flight was a cone 
‘firmation of the possible. specific effect of veightlessness on the statokinetic » 
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“| Fig. 1. Block diagram of physiological 
parameters recorded during the flight 
afl of Voskhod~1 
|. , EXG ~ Electrocardiogran; PG, SCG ~ 
‘| pneumogram plus seismocardiogram; 
ciclo \| EEG ~ electroencephalogram; PECP - 
| pulmoelectrocardiophone; E0G ~ elec~ 
, trooculogram; KT - coordination test; 
—| KG = kinetogram; RIS - rediotelemetry 
f system; DS-Mir-2 . data storage unit; 
‘ AR = ee is 
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. Cosmonauts 


gh ca " Before flight late 
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index. 
. iy 6. ; 
+ 1Ve Me, Komarov Pulse 
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B..B. Yegorov| Pulse 

) -. Respiration 
Po. Arterial pres- 
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‘Gable 1. Dynamics of the pulse rate, respiration rate, and 
arterial pressure of. the Voskhod-1 cosmonauts before, durirg,. 
and after the flight (from the data of M. D. Nikitin et al). 
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Fig. 2. Dynamics of the average respiratory Fig. 3. Dyn 
rates of V. M. Komarov (2), K, P. Feoktistov rates of B. B. Yegorov (1) n Vv. M. Kon 
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Komatoy 1] 9111 0,10 
Feoktistov - M4] ont 
Xegorov. ; 0,10 


“Komarév: : be 0, 39 
. Re Pi Feoktistov : : 421 0,38 
B,; By. . Yegoroy. : 1397 0,40 


IVa> Me: ‘Komardv- on 0,89 


R-R, sec -_ |K. P." Feoktisto Witelece |: bet 


Bi i Bas Yegorov, 1,08 


: Vest Ms: ‘Komarov- 
cy iti hay) Pe Feokteieton 
: wee a By.Xegerar i 
- Table 2. Some indices of the cardiac prere of Vv. M. Komarov . (); K. P. Feoktistov F 
(2), and B. AB. Teeoror: (3) before and during the flight of Yoskhod~1 
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for V. M. Komarov (1), K. P. Feoktistov (2), and B. B. Yegorov 

(3) before and during the Voskhod-1 flight 
analyzer and its interaction with other analyzers leading to the possible development 
of prolonged spatial disorientation illusions and prolonged vestibuloautonomic reac- 
tions which decrease the work capacity of cosmonauts. Orig. art. has: 4 figures 


and 4 tables. 
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ABS TRACT: 


The selection of physiological, hygienic, and 
psychomotor parameters necessary for solving applied 
and research problems is one of. the biggest problems 
confronting the manned spaceflight effort. Two con-~ 
tradictory situations render this problem more diffi-~ 
cult; 1) High demand for medical information; 2) 
limited capacity of on-board radiotelemetric systems, 


The problem of operational medical control of the 
condition of cosmonauts has been solved on the basis of 
Cord 1/9 a 
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dynamic analysis of a comparatively small number of 
preselected parameters, A more detailed analysis of 
health and working capacity can be realized through re- 
sults of periodically programmed examinations of cosno= 
nauts according to a program shown in this article and 
summarized as follows: — 

1) Operational medical control system results 
operating at a low continuous interrogation frequency 
and analyzed on. board, Parameters ‘include pulse rate, 

' respiratory rate, body temperature, and cabin or space-_ 
suit pressure, 2) Periodic medical monitoring system 
operating at a high (A) or low (B) periodic; interro- 
gation frequency with analysis taking place during com- 
munication periods, Parameters include cardiac bioelec- 
tricity (4), respiratory kinetograms (A), seismocardio- 
erams (A), electro~oculography fi ,» cabin temperature 
(3), humidity (B), Oo content (B), COs content (B). 

3) Working capacity tests conducted at a high (A) or 
low (B) periodic interrogation freouency with analysis 
taking place during communication periods, Parameters 
include coordination of movements (A), muscular strength 

. (3) respiratory kinetogran (A), cardiac bicelectricity 
(A), electro-oculography (A), brain bioelectricity (A), 
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skin galvanic reactions (A). 4) Psychophysiological 

tests conducted at high thy or low (B) perjJodic iater- 
_rogation frequency with analysis taking place during 
communication periods, Parameters include the monitor~ 

ing of test stimulus curation (B), test stimulus in- 
tensity (A), test completion accuracy (A), reaction 

tendency (as, and skin galvanic reactions (A). 5 

Circulatory system tests conducted at a high (A) and 

low (B) periodic interrogation frequency. Parameters 

inelude cuff pressure (B), arterial oscillations (A), 
Korotkov tones (A), electroplethysmograms (A), cardiac 
‘pioelectricity (A), respiratory kinetograms (A , and 
-‘seismocardiograms (A). 6) . Respiratory-function tests 
‘conducted at a high (A) and low (B) periodic interroga- 

tion frequency, Parameters include respiratory kineto- 

‘grams (B), volumetric flow (B), rate of volumetric flow 

(B), cardiac bioelectricity (BS, cabin 0, content (B), 

cabin C02 content (B), cabin humidity (By, ‘cabin pressure 

(B), and cabin temperature (B), 7) Vestibular tests conducted 
at a high (4) and lowB) inteorogation frequency, Parameters . 


monitored include stimulus duration (3), stimulus inten- 
sity (A), skin galvanic reactions (A), cardiac bioelec-. 
tricity (a), electro-osulography (A), and brain bioelec~ 
tricity (A). | . a sy 
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. Figure 1, Functional diagram of an operational medical 
_ control systen. 
1. pulse rate; 2, respiration rate; 3, 
body temperature; 4. transducer-amplifier; 
5. transmitter; 6, receiver; 7. power ampli- 
fier; 8. hygienic parameters; 9. readout gage; 
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10, on-board digital computer; ll. data storage; 
12. on-board component of the telemetry system, 


Figure 2, Functional diagram of an. operational medical 
- eontrol system using a wired conmunication 
link between the cosmonaut and the on-board 
systen. : 

1. pulse rate; 2. respiration rate; 3. body 
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i temperature; 4. transducer-amplifier; 5. trans~ 


mitter; 6, receiver; 7, power amplifier; 8, 
hygienic parameters; 9, readout gage; 10, on- 

board digital computer; 11, data storage; 12, 
' on-board component of the telemetry system 
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Figure 3. Functional: diagram of a periodic tiedical 
- exanination.and research system, 
1. channel: function readout; 2. measuring 
device; 3, on-board digital computer; lL. 
data storage; 5, on-board component cf the 
telemetry system 
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‘physician's panel 


' .-Figure 4, Earthside components of a medical control 
; system, ‘ 
1. earthside telemetry: system; 2. earth- 
side digital computer; 3, space TV system; 
4. radiocommunications (voice); 5. graph 
plotter; 6, readout ‘gage 


Future telemetry systems will have to consider 
extravehicular activity by cosmonauts during future 
prolonged spaceflights, Small-scale (on-board and 
near~vehicular) telemetry systems present many prob- 
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lems, The theoretical and experimental foundations . 
for the construction of: such systems have not yet been 
worked out, Therefore, further experimental and theo~ 
retical research is necessary to determine radio-wave 
propagation characteristics in closed spaces (cabins) 
and to construct radio~channel equipment which will 
reliably transmit biotelemetric information, The first 
stage of the solution of this problem was the Voskhod-2 
flight. Uncomplicated hardware was used to transmit 
Leonov's pulse and respiration data to Belyayev. 


The miniaturization and microminiaturization of 
biotelemetric hardware has also not been fully solved, 
In view of its dimensions, equipment used thus far 
must be taken as a compromise, The first stage of 
microminiaturization was micromodule construction, The 
bio-amplifier system developed as a first step in micro- 
miniaturization was used on Voskhod-l as the basic cir- 
cuit of the research device used by B, B, Yegorov. 


Present-day electrodes and sensors are insufficient 
for prelonged spaceflights and those which can be incor~ 
porated into cosmonaut clothing are needed, In general, 
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a multitude of problems confront space biometrics and 
telemetry. The author has mentioned’ only a few, the — 
solution of which will have a pronounced effect in ac- 
 celerating the progress of cosmnonautics and in increas~ 
dng the safety of prolonged manned spaceflights. orig. art. has: 
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‘ABSTRACT: a ge 
ws Cardiovascular and respiratory system data for A. A. Leonov and P. I. 


Belyayev monitored during the March 1§, 1965 Voskhod-2 spacecraft flight 
_ and extravehicular excursion is analyzed. The significance of the R-R, 
PQ, QT and QRS intervals and the P, R, S and T-waves of the EKG's was 
determined. Pulse rate, respiration frequency, and systolic index were 
ifound on the basis of pneumogram data. The EKG and pneumogram data were i 
‘mathematically processed for each orbit. Findings show that under conditions |; 
of weightlessness. the general condition of the cosmonauts was not marked. ,/" 
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'PITLEs Interaction of ultrasonic waves with cavitation 
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i ABSTRACT: A series of experiments was carried out to investigate the interaction 
,of ultrasonic wayes with cavitation, The experimental arrangement, essentially i. 
ithe same for the entire series, consisted of a barium titanate ceramic transduce; | 
| (producing frequencies f,) in the form of a hollow cylinier. On its axis presswres: 


| could be obtained capable of producing cavitation in-water. Small intensity sound 
‘waves (frequency £5) were produced by a plane magnetostriction or piezoelectric : 


i transducer’ and ware directed along the axis of the first transducer. A miniature 
‘barium titanate ceramic hydrophone was placed between the two, close to the region | 
1o£ cavitation. In the first experiment a standing ultrasonic wave with f£. = 21 ko ~ 
i £ 3 
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| Produced cavitation which developed at a pressure of about 1 atm. With f, = 1 mo 


F ‘pressure about 10~3atm) » the obtained Signal spectrum ‘contained not only the 
joomponents nf, (n=1,2,ee.) characterizing cavitation noise and f, but also 


‘combination components f, + nf, In particular, the amplitudes of f, + f, and 
[£5 ~ £1 were equal and only 10 times smaller than that of f,» This interaction 


leffect was not observed in the absence of cavitation. In the second experiment 
'£) = 64 ke and f, = 2h ke the pressure amplitudes of the combination waves as a 


‘function of the voltage applied to the cylindrical transducer were measured for . 
several values of the pressure amplitude of f5° In all cases the combination wave ‘ 


{ 


amplitudes increased rapidly with the onset of cavitation, decreased somewhat, and | 
‘then increased again with increasing voltage. In the third experiment with fs 


62ke and f, » 23kce the pressure amplitudes of additional combination waves nfyrfo 
‘(a = 1,2,00,8) were measured as a-function of voltage. Each case shaved roughly ' 
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